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MEMORANDUM

[ My 08, 1997]
[ TXR # 0050671]
SUBJECT: Carcinogenicity Peer Review of Diuron

FROM Linda L. Taylor, Ph.D.
Revi ew Section |
Toxi col ogy Branch |
Health Effects Division (75090
and
Est her Ri nde, Ph.D.
Manager, Carcinogenicity Peer Review Commttee
Sci ence Anal ysis Branch
Health Effects Division (7509C)

THROUGH: Stephanie R Irene, Ph.D
Deputy Director, Health Effects Division (7509C)

TO Philip Errico
Product Manager #25
Fungi ci de- Her bi ci de Branch
Regi stration Division (7505C)
and
Larry Schnaubelt
Speci al Review and Reregi stration Division (7508W

The Health Effects Division Carcinogenicity Peer Review Committee
(CPRC) net on Decenber 18, 1996 to di scuss and eval uate the wei ght-
of -t he-evidence on Diuron with particular reference to its
carcinogenic potential. In accordance with the EPA proposed

Gui delines for Carcinogenic Risk Assessnment (April 23, 1996) Di uron
was characterized as a "known/likely" human carcinogen by all routes,
based on urinary bl adder carcinomas in both sexes of the Wstar rat,
ki dney carcinomas in the male rat (a rare tunor), and manmmary gl and
carcinomas in the femal e NVMRI nouse. Information fromstructurally
rel ated anal ogs provided further support.



Carci nogeni city Peer Review of Diuron
Decenber 18, 1997

The CPRC recommended that for the purpose of risk characterization, a
| ow dose |inear extrapol ati on nodel be applied to the animal data for
the quantification of human ri sk, based on the urinary bl adder
carcinomas in the male rat.



Car ci nogeni city Peer Review of Diuron
Decenber 18, 1997

SUMVARY

Adm nistration of Diuron in the diet to NVRI mce resulted in

i ncreases in mammary gl and adenocarcinomas in fermale m ce which had
statistically significant positive trends; there were no pairw se
statistically significant increases. The incidence of tunors at the
hi ghest dose (2500 ppm exceeded that in historical controls fromthe
testing facility. There were no apparent significant increases in
tunors in male mce. The CPRC agreed that dosing in the nobuse was
adequat e, and not excessi ve.

Adm nistration of Diuron in the diet to Wstar rats resulted in
statistically significant increases in urinary bladder carcinonas at
t he hi ghest dose (2500 ppm) in both sexes; there were also
statistically significant positive trends in both sexes. The

i ncidences at the highest dose was 73% and 27% (vs 2% i n concurrent
controls) in nales and fenal es, respectively and were well in excess
of historical controls fromthe testing facility. In male rats at

t he hi ghest dose, there were also increases in renal epithelial

carci nomas and conbi ned papill oma/carci noma which had a statistically
significant trend for the conbined tunors only. There were no

pai rwi se statistically significant increases in kidney tunors;

however the nunerical increase in carcinoms alone (4% vs O%in
concurrent controls) was considered to be biologically significant
because of the rarity of this tunmor type. |In addition, hyperplasia
of the urinary bladder at |ower doses noted in both the rat and nouse
studi es provided further support that the kidney tunors (as well as

t he bl adder tunors) were conpound-rel ated. The CPRC agreed that
dosing in the rat was adequate, and not excessive.

There were no data provided by the Registrant to attribute a
mechani sm for the carcinogenic response in mce or rats.

Diuron is structurally related to Linuron, Fluometuron and NMonuron
whi ch all have denonstrated carcinogenic activity at various sites in
rodents. Only Monuron is associated with tunors in the kidney;
however, differences in nmetabolism my account for the site

di fferences of the other anal ogs. Diuron was only weakly positive
(considered to be equivocal) in an in vivo cytogenetic study; other
subm tted nutagenicity studies were negative or inadequate.

I nformation fromstructurally rel ated anal ogs provided further
support.



Car ci nogeni city Peer Review of Diuron
Decenber 18, 1997

A. | ndi viduals in Attendance at the neeting:

1. Peer Review Comm ttee: (Signatures indicate concurrence
with the peer review unless otherw se stated.)

W Il 1liam Burnam

Mari on Copl ey

Kerry Dearfield

El i zabet h Doyl e

Yi annaki s | oannou

Est her Ri nde

2. Revi ewers: (Non-comm ttee nenbers responsible for data
presentation; signatures indicate technical accuracy of
panel report.)

Li nda Tayl or?

Clark Swent zel

Lori Brunsman

Lucas Brennecke?
( PAI / ORNL)

3. Ot her Attendees: Al bin Kocial ski and Bernice Fisher (HED)

1Al so a menber of the PRC for this chemical; signature indicates concurrence with
t he peer review unless otherw se stated.

2Si gnature indicates concurrence with pathol ogy report.
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B. Mat eri al Revi ewed

The material available for review consisted of DER s, one-
liners, data fromthe literature and other data sunmaries prepared
and/ or supplied by Dr. Taylor, and tables and statistical analysis by
Lori Brunsman. The material reviewed is attached to the file copy of
this report.

C. Background | nformation

DI URON, 3-[3,4-dichlorophenyl]-1,1-dinmethylurea is a substituted urea
her bi ci de effective agai nst energi ng and young broadl eaf and grass
weeds and nosses. Tol erances for residues in or on asparagus, Bernuda
grass, Bernuda grass hay; alfalfa, corn fodder or forage [sweet corn
field corn, popcorn], grass crops [other than Bermuda], grass hay

[ ot her than Bernuda], hay, forage and straw of barley, oats, rye, and
wheat, hay and forage of birdsfoot trefoil, clover, peas, and vetch,
pepper m nt hay, sorghum fodder and forage; apples, artichokes, barley
grain, blackberries, blueberries, boysenberries, citrus fruits, corn
in grain and ear form [including sweet, field and popcorn],
cottonseed, currants, dewberries, gooseberries, grapes,

huckl eberries, |oganberries, oat grain, olives, pears, peas,

pi neappl e, potatoes, raspberries, rye grain, sorghum grain,

sugarcane, vetch (seed), wheat grain; nmeat, fat and neat byproducts
of cattle, goats, hogs, horses, and sheep; bananas, nuts, and
peaches; and papayas have been established. The CAS Regi stry Nunber
[CAS NO.] is 150-68-5. The PC Code is 035505. The Tox. Chem cal No.
is 410.

L]

Figure 2 Diuron

D. Eval uation of Carcinogenicity Evidence

1. Carcinogenicity Study in Mce

Ref erence: DI URON: Study for Chronic Toxicity and Carcinogenicity
with NMRI Mce (Adm nistration in Diet for 24 Months). [Study # Bayer
AG T 4010922, DuPont Report # DI UR/ TOX9, dated October, 1983
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[transl ati on conpl eted January, 1991]; MRID # 42159501; Docunent
009486 and 010902011030. Addendum MRID # 43349301 [ Suppl enent al
and Background Tunor | ncidences].

a. Experinental Design

G oups of Bor strain NVMRI [SPF HAN] m ce of both sexes [50

Nos.
Dat a

m ce/ sex/ dose (carcinogenicity); 10 m ce/sex/group (12-nonth
interimagroup)] were adm nistered Diuron [98.7% pure] via the

diet at dose levels of 0, 25 ppm|[%% 5.5/ && 7.5 nyg/ kg/ day],

250 ppm [ %% 50.8/ && 77.5 ny/ kg/ day], or 2500 ppm [ %% 640. 1/ &&

869. 0 ng/ kg/ day] for 24 nonths.

b. Discussion of Tunor Data

MALES - There were no statistically-significant tunors observed

in mle mce.

FEMALES - Femal e m ce had significant increasing trends in
mammary gl and adenocar ci nomas and ovarian | uteomas, both at

p<

0.05. There were no significant differences in the pair-w se

conpari sons of the dosed groups with the controls. [Table 8

fromL. Brunsman neno dated 11/20/96; reproduced here as Table

1] .
TABLE 1. DI URON - NVRI Mouse St udy

Femal e Mammary G and and Ovarian Tunor Rates* and
Peto's Preval ence Test Results (p val ues)

Dose

0 25 250 2500
Mammary G and
Adenocar ci nonmas 2/ 34 13/ 29 1/ 44 6/ 37
(99 (6) (3) (2) (16)
p = 0.016" 0. 560 0. 403 0. 159
Ovari an Luteonas 3/ 34 1/ 32 2/ 46 70/ 41
(99 (9) (3) (4) (17)
p = 0. 024" 0. 330" 0.358n 0.243

*Nunmber of tunor bearing mce/ Number of mce exam ned,

excluding those that died before week 54. Also excludes week 53 interim
sacrifice mce.

aFi rst manmmary gl and adenocarci noma observed at week 78, dose 25 ppm

PFirst wuterine |uteoma observed at week 53, dose O ppm in an interim
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sacrifice muse. Second uterine |uteomn observed at week 72, dose 2500 ppm
in a nouse that died on study.

"Negati ve change from control.

( ) Percent

Note: One animal in the control group of the interim sacrifice group had a

uterine luteoma. Interimsacrifice mce are not included in this analysis.
Significance of trend denoted at control.

Signi ficance of pair-w se conparison with control denoted at dose |evel.
If *, then p < 0.05. If ™, then p < 0.01.
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FEMALES: When conpared to historical control data frompubli shed
papers of studies on NVRI nmice, the Registrant stated that
spont aneous ovariantunors are usually rarein mce except in
certain strains, whichinclude Han: NMR mce. Fromthe |l iterature,
t he i nci dence of ovarian tunors inthese m ce can be infl uenced
by t he age at term nal sacrifice, husbandry conditions, source of
stock, and the nutritional status [i.e., obesevs | ean], and
vari abil ity anong pat hol ogi sts in classification of these tunors
affects the reported inci dence. The Regi strant stated that prinary
ovarian tunors are cl assified onthe assunption that these tunors
ari se fromone of three ovari an conponents: epithelium[either of
t he ovarian surface or rete ovarii], germcells, or ovarian
stroma, including sex cords, which probably contributecellsto
ovarian follicles and thus to the endocri ne apparatus of the
ovary. Tunors of thelatter group are terned sex cord-stromal
tunors and i ncl ude granul osa cel |l tunors, | uteomas, theconas,
Sertoli cell tumors of the ovary, Leydig cell tunors,
andr obl ast oma, arrhenobl astoma, or lipid cell tunors. It is
further stated that NTP recommends conbi ni ng t he i nci dence of the
sex cord-stromal tunors for statistical assessnent of tunor data.
In addition to the simlarity in the histogenesis of the
granul osa/theca cel | tunors and | ut eonas, any one of these tunors
may have conponents of the other. For this reason, several groups
of pat hol ogi sts consider | uteoma and t hecoma as nor phol ogi c
vari ants of granulosa cell tunors, differingonlyintheir degree
and direction of differentiation. Therefore, the Regi strant
conbi ned the sex cord-stromal tunors [Table 2] inthe ovaries and
anal yzed by the Cochran-Arm tage test for trend and found no
significant increaseintunors andthe percent incidencefalls
wi t hin the reported range for spont aneous occurrence [ 0- 35. 5% .
Al so provided were historical control data from 18 studies
perforned at the BAYERtesting facility. Wth respect to ovari an
tunor data, 9 of the 18 studies |list |uteoma[0-6.8%, and the
hi ghest nunber is 3, which occurredin 2 studi es [3/44 and 3/ 45
m ce]j .
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Tabl e 2. Ovarian Tunor |ncidence - Registrant's Analysis

Tunor / Dose 0 ppm 25 250 2500
ppm ppm ppm
OVARI AN TUMORS n= 50 47 49 50
granul osa/thec. tunors
uni l at. benign 7 4 [9] 11 5 [10]
bi | at. benign [14] E 11[2] [22] 2 [4]
uni | at. malignant 1 [2] 11[2] 2 [4] 0
| ut eomn 0 0
uni | at. benign 0 7
bilat. benign 3 [6] 1[2] 2 [4] [14] **
conbi ned sex cord-stronnl 0 7 0 0
tunors* 11 [15] 15 14 [ 28]
tubul ar cystadenoma, benign [22] 11[2] [31] 0
|l ei onyoma, unilat. beniagn 2 [4] 0 11[2] 11[2]
teratomn, unilat. benign 0 1[2] 0 0
0 0

E[%; * sumof all sex cord-stromal tunors, including all
granul osa/theca tunmors and all |uteomas; ** p<0.01

At the Di uron Carcinogenicity Peer Revi ewneeting Decenber 18,
1996, it was deci ded that the femal e nouse ovari an tunor rates
t abl e shoul d refl ect the nore appropriate "conbi ned sex chor d-
stromal tunors" nonmenclatureinlieuof the "l uteoma" term nol ogy
usedinthe qualitativerisk assessnent (Lori L. Brunsnman to Li nda
L. Taylor, 11/20/96). Dr. Lucas Brennecke, EPA' s consulting
pat hol ogi st, confirnmed that the conbi ned tunor counts are nore
appropriate than the individual counts for ovariantunors, as it
isdifficult todistinguishbetweenthe different types of ovarian
tunors. Sinceonly the |l uteoma tunor counts have been verified,
t he counts for the conbi ned sex chord-stromal tunors have been
taken fromTabl e 2, page 3, of the D uron data package, whi ch was
extracted fromthe registrant's anal ysis.

Fermal e m ce do not have a significant i ncreasingtrend, or any
significant differences inthe pair-w se conparisons of the dosed
groups with the controls, for ovari an conbi ned sex cord-stronal
tunors [L. Brunsman meno dated 12/18/96]. This statistical
anal ysi s was based upon t he Exact trend test and the Fisher's
Exact test for pair-w se conparisons. See Table lafor female
nmouse ovarian tunmor analysis results.
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Table 1a. Diuron - NVMRl (SPF HAN) Mouse Study

Femal e Ovari an Tunor Rates* and Exact Trend Test
and Fisher's Exact Test Results (p val ues)

Dose
0 25 250 2500
Conmbi ned Sex Cord-
Stromal Tunors 11/ 34 7132 15/ 46 14/ 41
(99 (32) (22) (33) (34)
p = 0. 268 0. 249n 0.588 0.534

*Nurmber of tunor bearing ani mal s/ Number of ani mals exam ned, excluding those
that died before week 54. Also excludes week 53 interimsacrifice ani mls.
"Negati ve change from control.

Note: Interimsacrifice animals are not included in this analysis.

Signi ficance of trend denoted at control.

Significance of pair-wi se conmparison with control denoted at dose |evel.

If *, then p < 0.05. If ™, then p < 0.01.

Wthregardtothe mmmary gl and, the Regi strant states t hat nouse
mammary gl and tunors are cl assi fi ed as 1) adenocar ci noma type A
[ synonynms: adenoma si npl e, aci nar carci nona, adenocarci nona
si npl e], 2) adenocarci noma type B[synonyns: irregul ar tubul ar
adenocar ci noma, solid polygonal -cell carcinom, intratubul ar
carci noma, papillary cystic adenocarci noma, intracanalicul ar
adenocar ci noma] , 3) adenocar ci noma type C[synonyns: fi broadenona,
adenofi broma], 4) adenocant honma [ synonyns: keratini zi ng tunors,
manmmary tunor wit h keratini zati on, squanous car ci nonma, netapl astic
car ci nomm, adenocarci norma, variable, type V], 5) carci nosarcoma
[ synonynms: spindle-cell carcinoma, sarcomatoi d carci noma], 6)
sarcoma, and 7) m scel |l aneous tunors. It is stated that the
mamary t unors observed in the D uron study i n m ce are synonynous
with adenocarci nonma types A and B. Their analysis shows a
statistically significant increaseintheincidence of nmalignant
[ 1299 manmmary adenocar ci nomas in the hi gh-dose femal es. The
spont aneous i ncidence of malignant mammary gl and tunors
[ carci noma, Types A/ B conbined] in Han: NVRl fermale mceis stated
to be 9-14%inad libitumfed mce and 2-9%in food restricted fed
m ce. There i s no age-specific appearance of carci nomas. The
Regi strant concl udes t hat because the i ncidenceis wthinthe
publ i shed hi storical control range, D uronis not carcinogenic for
the mammary gl and [ Tabl e 3]. Inthe historical control data from

10
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thetesting facility [16 studi es], the hi ghest nunber of m ce
observed with a malignant manmary gl and tunor was 3, which
occurred in 3 studies [3/48, 3/48, 3/49 mice; range 0-6.3%.

Tabl e 3. Mammary Tunor | nci dence - Regi strant's
Anal ysi s

Tunor/ Dose [ ppni 0 25 | 250 | 2500
MAMVARY GLAND TUMORS n= | 50 47 | 49 50
manmary adenocar ci nonma, 2 1 1 6*
mal i gnant [4] |[2] |[2] | [12]
mamMary car ci nonma, E 1 0 0
anapl astic, malignant 0 [ 2] 1 6*
mammary gl and tunors, 2 2 [2] | [12]

conbi ned [4] | [4]

E 1%, * p<0.05

c. Non- Neopl astic Lesions

MALES:. The i nci dence of several non-neoplastic |iver | esions was
the high dose conpared to the
concurrent control [Table 4]. There were no adverse findingsin

significantly increased at

the urinary bl adder.

Ti ssue/ Lesi on/ Table 4. M croscopic Findings - Non-
Dose (ppm Neopl asti c [ %% &&]
MALES
0 25 250 2500
Liver N= 45/ 46 48/ 38 46/ 48 46/ 46
enl arged degenerative 0/0 0/1 0/3 0/ 10**
hepat opat hy 1/0 0/0 0/0 15**/0
increased mtosis 1/0 2/3 0/0 8** [ 4*
single cell necrosis 3/12 2/ 7 5/ 10 7*]19**
8 accunul ati on of Kupffer 6/9 6/9 8/ 9 11*/9
Cells
* p<0.05; ** p<0.01;

FENMALES:. The i nci dence of non-neopl astic | esions inthe nammary
gl and and ovari es wer e conpar abl e anong t he groups. At the hi gh-
dose level, there was an increased incidence of epithelial
hyper pl asi a, edenma, and t hi ckened nucosa i n the urinary bl adder
[ Tabl e 5].

11
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Ti ssue/ Lesi on/ Table 5. M croscopic Findings - Non-
Dose (ppm Neopl astic
FEMALES

0 25 250 2500

Urinary Bl adder N= 46 36 45 44
epithelial hyperplasia 5 5 3 23**
edem 0 0 0 17**

mucosa thi ckened 0 0 0 5x*

* p<0.05; ** p<0.01; data from page 62 of report.

d. Adequacy of the Dosing for Assessnent of Carcinogenicity

The statistical evaluation of nortality indicated no significant
i ncrenment al change with increasing doses of Diuronin either nale
or femal e m ce. The hi ghest dose tested [ 2500 ppn] was consi der ed
adequate. Signs of toxicity at this dose |evel include (1)
decreased body wei ght gain for both sexes [ %% 90% && 87% of
control overall], (2) increased spleen and |iver weights in nales,
(3) increased | eucocyte and reti cul ocyte counts, nean cor puscul ar
vol une, nean cor puscul ar henogl obi n, and bi li rubin val ues i n both
sexes, (4) increasedincidence of intracellular pignmentsinthe
renal tubules in females and in the spleen of both sexes, (5)
i ncreased i nci dence of henosiderin depositsinliver cellsin
mal es, (6) i ncreased incidence of |iver singlecell necrosis and
cell mtosisinbothsexes, (7) increasedincidence of enl arged
degenerative cellsintheliver infenmal es and of hepat opat hy and
accumul ation of Kupffer cells in nales, and (8) increased
i nci dence of urinary bl adder edema and epi t hel i al hyperpl asi a,
t hi ckened nucosa, and enl arged uterine hornin fenmales. The HED
Rf D Comm ttee discussed Diuron at the 9/26/96 neeting and
concl uded t hat the study was acceptable; i.e., the dose |l evels
wer e consi dered adequat e. The NOEL i s 250 ppm|[ %% 50. 5/ && 77. 5
ng/ kg/ day], and the LOEL is 2500 ppm [%% 640.1/ && 869.0
ng/ kg/ day], based onthe effects |listed above. The CPRC agr eed
t hat dosing inthe nouse study was adequat e (not excessi ve) for
assessing the carcinogenicity potential of Diuron in mce.

2. Conbined Chronic Toxicity/Carcinogenicity Study in Rats

Ref erence: Diuron: Study for Chronic Toxicity and Carci nogenicity with
W star Rats (Adm nistrationinDi et for upto Two Years) [ BAYERAGT
8010647; DuPont Report No. D/ Tox 17, dated 11/29/85; MRI D# 40886501,
Docunment No. 008160].

a. Experinental Design

12
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W st ar rats [ 50/ sex/ group for 104 weeks; 10/sex/group for interim
52-week sacrifice] were fed Di uron at dose | evel s of 0, 25 ppm
[ %% 1.02/&& 1.69 ng/kg/day], 250 ppm [%% 10.46/&& 16.88
mg/ kg/ day], or 2500 ppm [%% 111.17/&& 202.22 nyg/ kg/ day].

b. Discussion of Tunor Data

MALES: Male rats had significant increasing trends, and
significant differences inthe pair-w se conpari sons of the 2500
ppmdose group with the controls, for urinary bl adder epithelial
car ci nomas, and papi |l | onas and/ or carci nonas conbi ned, all at p
< 0.01. Malerats also had a significant increasingtrendin
ki dney renal pelvis epithelial papillomas and/ or carci nomas
conbined at p < 0.05. [Tables 3 and 4 of L. Brunsman neno,
reproduced here as Tables 6 and 7].

FEMALES: Femal e rats had significant increasing trends, and
significant differencesinthe pair-w se conpari sons of the 2500
ppmdose group with the controls, for urinary bl adder epithelial
car ci nomas, and papil | omas and/ or carci nomas conbi ned, all at p
< 0.01. [Table 5 of L. Brunsnman neno, reproduced here as Tabl e 8].

Table 6. DIURON - Wstar Rat Study

Mal e Urinary Bl adder Epithelial Tunor Rates* and Exact
Trend Test and Fisher's Exact Test Results (p val ues)

Dose

0 25 250 2500
Papi | | omas 0/ 49 0/ 50 0/ 49 12/ 48
(9 (0) (0) (0) (2)
p = 0. 245 1. 000 1. 000 0. 495
Car ci nomas 1/ 49 0/ 50 1/ 49 355/ 48
(9 (2) (0) (2) (73)
p = 0. 000** 0. 4950 0. 753 0. 000™*
Conbi ned 1/ 49 0/ 50 1/ 49 35¢/ 48
(9 (2) (0) (2) (73)
p = 0. 000** 0. 495 0. 753 0. 000**

*Number of tunor bearing rats/Nunber of rats exam ned, excluding
those that died or were sacrificed before week 53. Also excludes week
52 interimsacrifice animals.

aFirst papillom observed at week 104, dose 2500 ppm

13
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PFirst carcinoma observed at week 81, dose 2500 ppm

¢One rat in the 2500 ppm dose group had both a papillom and a
carci noma.

"Negati ve change from control.

( ) Percent

Note: Interimsacrifice rats are not included in this analysis.
Significance of trend denoted at control.

Significance of pair-wise conparison with control denoted at dose
I evel .

If *, then p < 0.05. If ™, then p < 0.01.

14
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Rat St udy

Rat es* and Exact

Decenber 18, 1997

t hose that

di ed or
52 interimsacrifice rats.

aFirst papillom observed at week 104, dose 2500 ppm
PFirst carcinoma observed at week 104, dose 2500 ppm
Note: Interimsacrifice rats are not

Signi ficance of trend denoted at

Si gni ficance of

| evel .

If *, then p < 0.05.

| f

s

15

t hen

control.

pair-wi se conparison with control

p < 0.01.

Trend Test and Fisher's Exact Test Results (p val ues)
Dose

0 25 250 2500
Papi | | omas 0/ 49 0/ 50 0/ 50 13/ 48
(A (0) (0) (0) (2)
p = 0. 244 1.000 1.000 0. 495
Car ci nomas 0/ 49 0/ 50 0/ 50 26/ 48
(9 (0) (0) (0) (4)
p = 0. 058 1.000 1. 000 0. 242
Conbi ned 0/ 49 0/ 50 0/ 50 3/ 48
(9 (0) (0) (0) (6)
p = 0.014" 1. 000 1. 000 0.117
*Number of tunmor bearing rats/Nunmber of rats exam ned, excluding

were sacrificed before week 53. Al so excl udes week

included in this analysis.

denoted at dose
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Table 8. DIURON - Wstar Rat Study

Femal e Urinary Bl adder Epithelial Tumor Rates* and Exact
Trend Test and Fisher's Exact Test Results (p val ues)

Dose

0 25 250 2500
Papi | | omas 0/ 47 0/ 49 23/ 50 0/ 49
(% (0) (0) (4) (0)
p = 0. 560 1.000 0.263 1.000
Car ci nomas 1/ 47 0/ 49 1/ 50 135/ 49
(% (2) (0) (2) (27)
p = 0. 000 0. 490" 0. 737 0.001™
Conmbi ned 1/ 47 0/ 49 3/ 50 13¢/ 49
(% (2) (0) (6) (27)
p = 0. 000 0. 490" 0.332 0. 001

*Nurmber of tunor bearing rats/Nunber of rats exam ned, excluding
those that died before week 44. Also excludes week 52 interim
sacrifice rats.

aFirst papillom observed at week 104, dose 250 ppm

PFirst carcinoma observed at week 44, dose 2500 ppm

¢cOne rat in the 2500 ppm dose group had both a papillom and a
carci noma.

"Negati ve change from control.

Note: Interimsacrifice rats are not included in this analysis.

Signi ficance of trend denoted at control.

Significance of pair-wi se conparison with control denoted at dose
I evel .

If *, then p < 0.05. If ™, then p < 0.01.
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When conpared to historical controls of thetestingfacility, the
i nci dence of transitional epithelial carcinomas [malignant tunors
of the bl adder epithelium at the high-dose | evel exceeds t he
hi storical control incidence [range not provided], and t he naxi mum
[ 29 incidence at the | ow and m d-dose | evel s was said to be
wi t hinthe spontaneous rate. Wthregardto the uterus, the slight
i ncrease i nthe nunber of adenocarci nomas and t ot al mal i gnant
neopl asi as observed at the hi gh-dose | evel was not statistically
significant either on a pairw se conparison or trend basis
[ per sonnel conmmuni cation fromL. Brunsman]. The spont aneous
i nci dence of adenocarci nomas was | i sted as 2% 20% w t h a nean of
8%

Table 9. Uterine Tunor |ncidence

Tunor/ Dose [ppm 0 25 250 2500

UTERUS n=
adenocarci nomn, malignant
endonetrial sarcoma, malignant
squanous cel |l carcinonmg,

mal i gnant
___________________________________________________________________________________________________
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c. Non- Neopl astic Lesions

MALES Ther e was an i ncreased i nci dence of hyperplasiainthe renal
pel vis and urinary bl adder with dose, and the severity of the
| esi on was al so i ncreased [ Tabl e 10]. I nthe ki dney, round cel |
infiltrationwas increased at the hi gh-dose | evel conpared tothe
control and | ower dose |evels.

17



Carci nogeni city Peer Review of Diuron
Decenber 18, 1997

Tabl e 10. Non-neoplastic Lesions in the Mal e Rat

Lesi on/ Dose 0 ppm 25 250 2500
ppm ppm ppm
Renal Pelvis
# exam ned 50 50 50 47
focal hyperplasial/epithelium 37 37 45 43
t ot al 31 30 18 3
Grade 1 5 7 25 23
Grade 2 1 0 2 17
Grade 3
Uri nary Bl adder
# exam ned 50 50 50 49
urot helial hyperplasia total 13 5 16 14
Grade 1 11 5 15 1
Grade 2 2 0 1 3
Grade 3 0 0 0 10
Ki dney
# exam ned 50 50 50 49
round cell infiltration 3 12 9 31
Spl een
# exam ned 50 50 50 49
hyperem a/ bl ood congesti on 0 0 1 15
fibrosis 0 0 3 16
Thyr oi ds
# exam ned 50 48 50 49
C cell hyperpl asia 29 27 37 39
Bone Marrow
# exam ned 50 50 50 49
activated 0 5 7 42

FEMALES Ther e was an i ncreased i nci dence of hyperplasiainthe
renal pelvis and urinary bl adder with dose, and t he severity of
the | esion was also increased [Table 11]. d andul ar-cystic
hyper pl asi a was i ncreased slightly at the hi gh-dose | evel, and t he
hi gh- dose di spl ayed i ncreased fi brosis inthe spleen. Increased
i nci dences of | esions alsooccurredintheliver, thyroid, and
bone marrow.
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Tabl e 11. Non-neopl astic Lesions in the Femal e Rat
Lesi on/ Dose 0 ppm 25 250 2500
ppm ppm ppm
Renal Pelvis
# exam ned 48 50 50 47
focal hyperplasialepithelium 23 25 46 42
t ot al 20 22 12 5
Grade 1 3 3 30 33
Grade 2 0 0 4 4
Grade 3
Uri nary Bl adder
# exam ned 48 49 50 50
urot helial hyperplasia total 11 7 17 30
Grade 1 10 7 9 4
Grade 2 1 0 3 17
Grade 3 0 0 5 9
Ki dney
# exam ned 48 49 50 50
round cell infiltration 7 9 12 3
Ut er us
# exam ned 48 50 50 50
gl andul ar-cystic hyperpl asia 3 5 2 7
Spl een
# exam ned 48 50 50 50
henosi derin storage 44 46 50 49
fibrosis 0 0 0 17
Li ver
# exam ned 48 50 50 50
fatty degeneration 0 0 1 3
round cell infiltration 4 9 10 13
hyperem a 19 32 33 36
bile duct infiltration 16 10 15 25
vacuol ar degeneration of Iiver 0 1 3 11
cells
Thyr oi ds
# exam ned 47 49 50 48
C cell hyperplasia 17 23 30 28
Bone Marrow
# exam ned 48 50 50 50
activated 5 12 22 42
d. Adequacy of Dosing for Assessnment of Carcinogenicity

The statistical evaluation of nortality indicated no significant
i ncrenment al changes with increasing doses of Diuronin either nale

or femal e rats.

The HED Rf D Commi t t ee di scussed Di uron at t he

9/ 26/ 96 neeti ng and concl uded t hat the rat study was Accept abl e
as suppl enentary data due to deficiencies withrespect tothe
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exam nati on of organs. Specific concern was expressedthat the
manmmary gl and was not exam ned inthe rat study, giventhe fact

t hat mammary gl and tunors were observed to beincreasedinthe
nouse study. There was no NCEL determ ned in therat study, and
t he LOEL was consi dered to be 25 ppm the | owest dose tested,

based on decreased erythrocyte count in females, increased
henosi derininthe spleen, increased spl een wei ght, bone marrow
activation, increased hemat opoi eti c marrow, decreased fat narrow,

and t hi ckened urinary bl adder wall in males. The RfD Conmi ttee
recomended t hat the chronic toxicity/carcinogenicity study in
rats be repeated. The CPRC concl uded t hat the dosingintherat

st udy was adequat e (not excessive) for assessi ng t he carci nogenic
potential of Diuron in rats.

E. Addi ti onal Toxicology Data on Di uron

1. Metabolism

Ref er ence: Al t hough t he HED Met abol i smPeer Revi ew Conm ttee
expr essed concern about the | ack of netabolismdata for Diuronin
therat, and TBIIl infornmed SRRDt hat t he Regi strant shoul d be
requested to submt arat netaboli smstudy [ meno dated 11/18/ 93],
no study was | ocated in the files.

2. Miutagenicity

Ref erences: (a) Rickard, L.B., et al. [1985]. Mitagenicity
Eval uation of Diuron in the CHO HGPRT Assay MRI D# 00146609;
Docunent No. 005039] (b) Sarrif, A [1985]. Assessnent of Di uron
in thelnVivo Cytogenetic Study in Rats MR D# 00146611, Docunent
No. 005039] (c) Arce, GT. and Sarrif, AM [1985]. Assessnent of
DuroninthelnVitro Unschedul ed DNA Synthesi s Assay in Primary
Rat Hepat ocytes MRl D# 00146610; Docunent No. 005039] (d) Arce,
G T. [1987] Mutagenicity Evaluation (of Diuron) inSal nonella
t yphi muri umMRI D#ts 00146608 and 40228805; Docunent Nos. 005039 and
008751] .

a. CHO HGPRT assay. Negative. Under the conditions of the
experinment, Diuron up to cytotoxic levels with and w t hout
met abol i ¢ activation was negati ve.

b. In vivo cytogenetic study in rats. Positive Under the

condi ti ons of the assay, Di uron was weakl y cl ast ogeni ¢ at 5000
mg/ kg, the highest dose tested [HDT].
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c. Invitro unschedul ed DNA synt hesi s [ UDS] assay. Negative. Under
t he conditi ons of the assay, doses of Diuron up to 20 mM[ HDT]
wer e negative, but the RFDComm ttee recomended r eeval uati on of
t he study.

d. Sal nonel |l a typhi muri umreverse gene nutati on assay. Negati ve.
Under the conditions of the study, the results were negative.
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3. Structure-Activity Rel ationship

Diuronis asubstituted urea herbicide. (1) Linuronis classified
a G oup Ccarcinogen w thout quantitation [ hepatocel |l ul ar adenonas
in female CD-1 mce at HDT [1500 ppm and testicular
adenoma/ hyperplasiainnmale Crl:CD(SD) BR Sprague-Daw ey rats.
Li nuron was negative in the Ames assay at dose levels upto 5
g/ plate, with and w thout activation; did not produce gene
mutations in aninyvitro assay using CHO cells both with and
wi t hout activation; did not induce bone marrow chronosone
aberrations invivo; didnot i nduce unschedul ed DNA synthesis in
rat hepatocytes. (2) Fl uometuron cl assified a G oup Ccarci nogen
with both al ow dose extrapol ati on nodel (Q,) appliedto the
ani mal data[lung tunorsinmnmale CD-1 mce] and t he Ref erence Dose
[ Rf D] approach [ conbi ned adenomas/ car ci nomas of the lungs in nmal e
m ce and mal i gnant | ynphocytic | ynphomas in femal e m ce [ dose
| evel s consi dered i nadequat e-t oo | ow]. Fl uonet uron di d not i nduce
UDS in primary rat hepatocytes at dose levels that were
sufficiently high; was negative for i nduci ng m cronucl ei at a
t oxi c dose | evel ; and was negative inthe Ares assay when t est ed
uptothelimt dose [ 5000 pug/ plate]. (3) Monuron has not been
revi ewed by HED CPRC. Ki dney and |i ver tunors have been reported
in F344/ Nrats; malignant gastric adenoma, m crocel |l ul ar cancer
of lung, sem noma in testes in rats and beni gn hepatonmn,
al veol ocel | ul ar cancer and cancer of t he ki dney have been reported
inoldRussian studies. (4) Siduron was not revi ewed by CPRC and
data has not been reviewed. During the Phase |l review,
nmut ageni city studies were identified and assessed as adequat e for
review, and a 2-year rat study was to be submtted; thereis no
evi dence that the studies were forwarded to HED for review
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Figure 3 Linuron
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Figure 4 Fluoneturon

Figure 5 Monur on
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F. Wei ght of Evidence Consi derations

The Commi tt ee was asked to consi der the foll owi ng facts regardi ng
t he toxicol ogy data on Diuron in the Wi ght-of-the-Evi dence
determ nation of its carcinogenic potential:

1. Mal e and femal e NMRI (SPF Han) m ce were fed 0, 25, 250, or
2500 ppmof Di uron for 104 weeks. There was no adverse effect on
survi val of either sex. Neopl astic findi ngs were observed only at
the high dose in femal es conpared with the controls.

Femal e mi ce had a significant increasingtrendin manmary gl and
adenocarci nomas at p < 0.05. There were no significant
di fferences inthe pair-w se conpari sons of the dosed groups with
the controls.

The i nci dence of this tunor appears to be outside the testing
facility's historical control.

2. Wstar rats were fed Diuron at dose | evel s of 0, 25 ppm|[ %%
1.02/ && 1. 69 ny/ kg/ day], 250 ppm|[ %% 10. 46/ && 16. 88 ny/ kg/ day],
or 2500 ppm[%% 111.17/ && 202. 22 ng/ kg/ day]. There was no
adverse effect on survival of either sex. Neopl astic findi ngs were
observed in the urinary bl adder of both sexes and in the renal
pelvis of the males conpared with the controls.

Mal e rats had significant i ncreasing trends, and significant
differences in the pair-w se conpari sons of the 2500 ppmdose
group with the controls, for urinary bladder epithelial
car ci nonmas, and papi |l | omas and/ or carci nomas conbi ned. Malerats
al so had a significant increasingtrendin kidney renal pelvis
epithelial papilloms and/ or carci nomas conbi ned.

Femal e rats had si gnificant i ncreasingtrends, and significant
differences in the pair-w se conpari sons of the 2500 ppmdose
group with the controls, for urinary bladder epithelial
carci nomas, and papillomas and/ or carci nomas conbi ned.

The i nci dence of these tunors is greater than the historical
control incidence.

3. Fromthe submtted studies, D uron was very weakly positivein

the rat in vivo cytogenetic assay at 5000 ng/ kg, negativeinthe
CHQ HGPRT assay, negative intheinyvitro UDS assay and negative

24



Carci nogeni city Peer Review of Diuron
Decenber 18, 1997

inthe reverse gene nutati on assay i nSal nonella typhinmurium
Thereis little identified nutagenic concern with respect to
Di uron.

4. Structure-Activity. Linuronis a G oup Ccarcinogen w thout
guantitation [ hepatocellul ar adenonmas in female CD-1 m ce at HDT
[ 1500 ppn] and testi cul ar adenona/ hyperplasiain nmale Ol : C) SD) BR
Sprague-Dawl ey rats. Fl uoneturonis a G oup Ccarcinogen w th both
a | ow dose extrapol ati on nodel (Q,) appliedtothe ani mal data
[lung tunors in nmale CD-1 mice] and t he Reference Dose [ Rf D]
appr oach [ conbi ned adenomas/ car ci nomas of the lungs in nmal e mce
and mal i gnant | ynphocytic | ynphomas i n femal e m ce [dose | evel s
consi dered i nadequate-too | ow].
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G Cl assification of Carcinogenic Potential:

The Peer Revi ew Comm ttee consi dered t he EPA proposed Cui del i nes for
Car ci nogeni ¢ Ri sk Assessnent (April 10, 1996) for classifying the
wei ght of evidence for Diuron.

| n accordance with t hese proposed CGui del i nes, the CPRC unani nously
agreed to characterize the weight of the evidence for Diuron as
"known/ | i kel y" to be carci nogeni c to humans by al |l routes of exposure
based on: the robust tunmor response of carcinomas in the urinary
bl adder i n both sexes of the Wstar rat; kidney carcinomas (arare
tunmor) inthe male Wstar rat; and manmmary gl and carci nomas i n t he
femal e NVRI nouse. There i s no known dat a on hunman exposure to D uron.

Diuronis anenber of a chem cal class (substituted ureas) of which
Li nuron, Fluoneturon and Monuron have denonstrated carci nogenic
activity at various sitesinrodents. D uronwas only weakly positive
inaninyvivo cytogenicity study, which was consi dered to be equi vocal
and ot her subm tted nutagenicity studies were either negative or
i nadequat e.

No mechani stic or node of action data were presentedto justify the
quantification of human ri sk by a net hod ot her than t he | ow dose | i near
extrapol ation default. The CPRCrecomrended t hat for the purpose of
ri sk characterization, alowdose |inear extrapol ati on nodel be applied
tothe animal data for the quantification of human ri sk, based onthe
urinary bl adder carcinomas in the male rat.

The CPRC recommended that the in vivo cytogenicity study be repeated.
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